Objective Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT) 
Introduction

Primary pulmonary non-Hodgkin's lymphoma (NHL), also known as bronchial-associated lymphoid tissue (BALT) lymphoma, is a rare extranodal lymphoma with low-grade B-cell types and is considered to originate from mucosaassociated lymphoid tissue (MALT) of the bronchus (1, 2). MALT lymphomas arise from numerous extranodal sites, usually in the setting of chronic local inflammatory disorders or autoimmune diseases such as Sjögren's syndrome. Extranodal marginal zone lymphoma (MZL) of the MALT type in the lungs arises from BALT, which is histologically distinct from true intrapulmonary lymph nodes (3). BALT lymphoma comprises more than two-thirds of all primary
NHLs of the lung, and MZL represent a rare entity accounting for <1% of all NHLs (4, 5) . Given the indolent clinical course and relatively benign histological features, BALT lymphomas have frequently been described as "pseudolymphoma" (6) (7) (8) (9) . Immunohistochemical analysis for detection 
T a b l e 1 . Cl i n i c a l a n d L a b o r a t o r y F e a t u r e s o f P a t i e n t s wi t h B AL T L y mp h o ma
Patients and Methods
The 
Results
Clinical and laboratory features
The clinical and laboratory features of patients in this study at initial diagnosis are listed in 
Radiographic features of CT findings
Features of chest CT are summarized in Table 2 T 
a b l e 2 . Co mp u t e d T o mo g r a p h i c F e a t u r e s o f B AL T L y mp h o ma
F i g u r e 1 A. B i l a t e r a l b r o n c h i e c t a s i s a n d mu l t i p l e i r r e g u l a r l y s h a p e d n o d u l e s .
F i g u r e 1 B . CT a n g i o g r a p h y .
F i g u r e 2 . S i n g l e n o d u l e wi t h a i r b r o n c h o g r a m. (Figs. 1, 2). Pulmonary lesions were unilateral in 6 patients (46%) and bilateral in 7 patients (54%). The main abnormalities on CT were lung nodules (n=8) and air-space consolidation with or without air bronchogram (n=5). One patient displayed pleural effusion. No mediastinal or hilar lymphadenopathy was observed in our series.
Diagnostic procedures
In symptomatic patients with BALT lymphomas, the duration of symptoms before definitive diagnosis was 0. 5 T a b l e 3 . Di a g n o s t i c P r o c e d u r e s o f B AL T L y mp h 
Morphology and immunophenotyping
All tumors included small lymphocytes with round nuclei, distinctly clumped chromatin and sparse pale cytoplasm, "monocytoid"-appearing cells with nuclear irregularity, partially clumped chromatin, inconspicuous nucleoli and voluminous clear cytoplasm, and plasma cells. Examples of rep-
F i g u r e 3 . E x a mp l e s o f r e p r e s e n t a t i v e p h o t o mi c r o g r a p h s o f B AL T l y mp h o ma . ( A) . Ce n t r o c y t el i k e c e l l s i n v a d e d t h e b r o n c h i o l a r e p i t h e l i u m a n d f o r me d a c h a r a c t e r i s t i c l y mp h o e p i t h e l i a l l e s i o n ( He ma t o x y l i n a n d E o s i n s t a i n i n g , o r i g i n a l ma g n i f i c a t i o n × 4 0 ) . ( B ) . L y mp h o e p i t h e l i a l l e s i o n s t a i n e d wi t h CD2 0 . T h e n e o p l a s t i c l y mp h o c y t e s e x h i b i t s t r o n g a n d u n i f o r m me mb r a n e s t a i n i n g f o r CD2 0 ( i mmu n o p e r o x i d a s e s t a i n , o r i g i n a l ma g n i f i c a t i o n × 4 0 ) .
T a b l e 4 . T r e a t me n t s i n P a t i e n t s wi t h B AL T L y mp h o ma
Treatment and outcome
Treatment modalities and responses are shown in
Discussion
In the present study, the majority of patients (85%) were asymptomatic on initial diagnosis and the pulmonary lesions were discovered by routine radiography. Two symptomatic patients presented with nonspecific pulmonary symptoms (cough). The frequency of asymptomatic patients was higher than previously reported (5, (10) (11) (12) (13) (14) . We can thus confirm the indolent behavior of BALT lymphoma, as described previously (4) (5) (6) (10) (11) (12) (13) (14) (15) . Conversely, we found a male preponderance inconsistent with previous studies describing a female preponderance (5, 7, 11, 16) or equal numbers of males and females (10, 12, 13) . (10, 11) . Since CT has seen frequent use in medical examinations, small nodules have been incidentally discovered. In the present study, 54% of patients presented with bilateral disease, indicating that BALT lymphoma should be considered in the differential diagnosis when radiographic imaging reveals bilateral lung lesions. This is contrary to previous observations in which BALT lymphoma was described as a predominantly unilateral disease (5, 7, 10, 11, 13) . These findings thus suggest that the radiographic presentation of BALT lymphomas is not specific, but variable. Pleural effusion and mediastinal or hilar lymphadenopathy was rare in our series, consistent with previous observations (5, 10, 12, 15 (11) and Kim et al (14) (4, 10-12, 15, 16 
BALT lymphoma has been associated with chronic inflammatory diseases such as chronic hypersensitivity pneumonitis, diffuse panbronchiolitis and various autoimmune diseases including Sjögren syndrome and rheumatoid arthritis (17-20). BALT is not believed to represent a normal constituent of human lungs, but rather development is driven by long-term exposure to various antigenic stimuli (21, 22). The present series included two patients with a history of Sjögren's syndrome, consistent with previous studies that had occasionally included patients with Sjögren's syndrome (23-26). Chronic inflammatory origins could thus play a role in the development of BALT lymphoma (27). While the remaining 11 patients had no disease other than BALT lymphoma, 4 patients had a history of smoking. Richmond et al (28) demonstrated increased expression of BALT in lung tissues from smokers. Although smoking history has not been clearly identified as a risk factor for BALT lymphoma and any role in the development of this condition in our patients remains speculative, exposure to tobacco smoke could be involved in the development of BALT. Major radiographic abnormalities represented either lung nodules (62%) or airspace consolidation with or without air bronchogram (39%), while a mass lesion was detected in only 1 patient (8%). Contrary to our results, the radiographic appearance of BALT lymphoma is commonly described as a lung mass with or without airspace consolidation
